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APPARATUS AND METHOD FOR AN A/B RF 
REDUNDANT SENSING SWITCH 

BACKGROUND OF THE INVENTION 

[0001] 1. Technical Field 
[0002] The present invention relates to redundant sensing 
switches. In particular, it relates to an improved RF redundant 
sensing sWitch Which dynamically sWitches signal sources 
based on relative differences betWeen those tWo sources. 
[0003] 2. Background 
[0004] RF redundant sensing sWitches are used in a variety 
of applications to offerback up redundancy of the same signal 
in the event of a failure of the primary signal, therefore 
increasing the reliability of the system. To illustrate hoW RF 
redundant sensing sWitches are used, an example Will be 
discussed Which illustrates hoW these sWitches are used by 
cable television systems. 
[0005] In cable television systems, RF redundant sensing 
sWitches are often used in the headends and hubs of cable 
systems. The RF redundant sensing sWitches offer redundant 
paths Which can be sWitchedbased on signal quality. They can 
be used in conjunction With any active RF device and/ or RF 
path, such as a redundant optical and/or RF ring architecture 
by sWitching betWeen the primary and secondary signal 
sources on the A/ B signal paths. 
[0006] Conventional systems monitor the level of primary 
signal source. If an error is detected, the RF redundant sensing 
sWitch Will sWitch from the primary signal source to the 
secondary signal source. Typically, an error is detected When 
the primary signal disappears completely or drops beloW a 
predetermined threshold level. 
[0007] Alternatively, other conventional systems monitor 
the secondary signal in addition to the primary and sWitch 
from the primary to the secondary signal path only When the 
secondary signal is above a predetermined threshold level. 
The threshold levels in the prior art systems do not necessarily 
have to be the same. 

SUMMARY OF THE INVENTION 

[0008] The present invention provides an A/B RF Auto 
matic-set-up redundant sensing sWitch that monitors the rela 
tive differences in signal strength of the A and B paths and 
processes it according to a predetermined logic setting With 
no manual adjustment. When one of the paths is determined 
not to match the logic setting, it Will sWitch to the other. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0009] FIG. 1 is a circuit diagram that illustrates a preferred 
embodiment of the A/B RF redundant sensing sWitch. 

DESCRIPTION OF THE PREFERRED 
EMBODIMENT 

[0010] Prior to a detailed discussion of the ?gures, a general 
overvieW of the system Will be presented. This invention 
provides an RF Sensing Redundant SWitches that offers a 
back-up redundancy for any active RF device or RF path as 
used in redundant optical and RF architecture by sWitching 
betWeen primary and secondary signal sources. 
[0011] Normally, in prior art systems, the signals are moni 
tored at the output of the primary source (source “A”) and 
sWitch over to the secondary source (source “B”) if they 
detect that the source “A” signal either disappears completely 
or drops beloW a predetermined threshold. Some sWitches 
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also monitor the signal at the output of the secondary source 
and sWitch over from “A” source to “B” source only if source 
“B” signal is above a predetermined threshold Which may be 
different from the source “A” threshold. In some cases, they 
are used together With tWo ampli?ers positioned either in the 
same frame as the SWitch or separately to monitor state of a 
primary ampli?er and to sWitch over to a secondary ampli?er 
in case of the former ampli?er failure. 
[0012] In most cases the signals from sources “A” and “B” 
(With or Without ampli?ers) are identical and the Redundant 
SWitch provides improved reliability of the system through 
redundancy by sWitching betWeen sources (or signal paths) in 
case of a detected primary (source “A”) failure. The SWitch 
setup involves setting reference levels for source “A” alone or 
both sources “A” and “B.” Usually the procedure is performed 
by an installation technician and consists of several steps, the 
main ones being assembling (pre-combining) all analog and/ 
or digital channels for paths “A” and “B,” connecting them to 
the SWitch’s inputs, and adjusting both reference levels for 
“A” and “B.” Depending on the manufacturer, the reference 
level adjustment procedure may include spinning a potenti 
ometer screW using light-emitting diodes (LED) on the 
SWitch’s panel as an indication of the signal being beloW or 
above the reference level (analog setup), or pressing various 
buttons on the front panel (digital setup) Watching LED bars, 
or using a voltmeter to measure certain voltages that indicate 
if the signal is beloW or above the reference level. 

[0013] Known systems measure the output levels of each 
ampli?er individually and then compare them to a preset 
reference level. The preset reference level may be different 
for each ampli?er. If the RF level coming from the output of 
an ampli?er drops by more than a speci?ed value, for example 
2.5-3 dB, it Will fall beloW the reference level and Will indi 
cate a faulty condition. At that point, the corresponding indi 
cator on the front panel Will be activated. If this condition is 
detected at the output of ampli?er “A,” and the RF level from 
ampli?er “B” is still above the threshold, the signal path Will 
be sWitched so that the output Will be connected to ampli?er 
“B.” The operator can then replace or troubleshoot ampli?er 
“A” While the signal is routed through “B.” The reference 
levels have to be set only When all other adjustments (pads 
and equalizers) have been completed and full channel loading 
is present. 
[0014] Setting reference levels is typically time consuming, 
and maladjustments on the technician’s part may lead to the 
incorrect set levels Which in turn may prevent the sWitch from 
functioning properly in the case of failure of “A” source and 
reduced reliability of the Whole system. Also, When the num 
ber of channels combined and fed into the SWitch inputs 
changes or their levels change, the reference levels may need 
to be changed. This creates another potential for errors in 
setting the levels and increases labor cost. 
[0015] Different standards are used in different parts of the 
World. For example, in the US. the return path is 5-42 MHZ 
and in other parts of the World it is 5-65 MHZ. The signal 
levels going through the SWitch may vary signi?cantly in 
normal operation or can disappear completely at times When 
there are no users of certain services on-line. This signal level 
variance does not indicate any failures, but may mislead the 
SWitch (When the signal drops beloW the preset level) into 
falsely and unnecessarily sWitching betWeen “A” and “B.” 
One Way of reducing this is to set the reference levels far 
beloW the minimum level of the varying signal may be in 
normal operation. HoWever, this may prevent the SWitch from 
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operating correctly if the levels are too loW, and it does not 
solve the problem if the signals disappear completely in nor 
mal operation. 
[0016] The invention herein is a SWitch that does not 
require setting reference levels and it may function correctly 
in the situations Where signals may vary in levels greatly or 
disappear completely during normal operation. This provides 
a substantial improvement over the prior art by avoiding 
errors generated by prior art system architecture. 
[0017] Instead of comparing sources “A” and “B” levels to 
their oWn preset reference levels, this neW SWitch compares 
the “A” and “B” sources to each other as dynamic reference 
levels using source “A” signal as a reference for source “B” 
and visa versa, therefore redundancy can be maintained even 
When there are no signals. Typically, both source levels are 
close to each other as an initial condition. If the SWitch’s logic 
?nds that the difference betWeen levels of the “A” and “B” 
signals is Within a predetermined WindoW (i.e., a predeter 
mined range) it then decides that no fault is present and keeps 
source “A” connected to its output. In the preferred embodi 
ment, the Width of this WindoW is preset at the factory. Since 
the difference betWeen signal levels of the “A” and “B” 
sources does not depend on their absolute levels, the SWitch 
may operate normally Without any ?eld adjustable reference 
levels, Which eliminates any chances for errors during ?eld 
setups and eliminates labor and time needed by a technician to 
set up levels, and eliminates a necessity to readjust levels if 
the channel line-up changes. A dynamic reference level fea 
ture also alloWs the SWitch to operate properly if the signals 
vary in levels during normal operation or drop off completely 
if there are no users for a particular service on-line at any time. 

[0018] The SWitch monitors the difference betWeen “A” 
and “B” levels and sWitches from “A” to “B” When, for 
example, “A”-“B” exceed a predetermined factory set upper 
limit (Which means that signal “A” is larger than signal “B”) 
or goes beloW certain factory set loWer limit (Which means 
that signal “A” is loWer than signal “B”). In an alternative 
embodiment, it may sWitch only When signal “A” goes loWer 
than signal “B” and give only an indication of a possible fault 
Without sWitching if signal “A” is larger than signal “B.”And 
When there are no signals from both sources the dynamic 
reference level feature still provides that the difference 
betWeen “A” and “B” falls Within the WindoW and alloW 
maintains redundancy. Those skilled in the art Will recogniZe 
that the foregoing embodiment is used for illustrative pur 
poses only, and other con?gurations and sWitching options 
may be used. 
[0019] Those skilled in the art Will recogniZe that the fore 
going example uses values that may vary depending on the 
particular system and application in question. 
[0020] Having discussed the features and advantages of the 
invention in general, We noW turn to a more detailed discus 
sion of the FIGURE. 
[0021] FIG. 1 illustrates a circuit diagram of a preferred 
embodiment of the invention. It consists of Input “A,” Input 
“B,” output connectors, tWo directional couplers 10, 20, tWo 
RF detectors 60, 70 Which may have either linear or logarith 
mic transfer characteristics, three single throW double pole 
relays 30, 40, 50 (i.e., the three relay arrangement provides 
better off-isolation and also alloWs to terminate sWitched off 
inputs to a termination device 80, 90. Alternatively, the circuit 
may consist of a single relay With proper contact arrangement 
to accomplish the same purpose.) A differential ampli?er 100 
that takes outputs from RF detectors, tWo single threshold 
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comparators 110, 120 (alternatively, the comparators can be 
substituted With a single “WindoW” comparator) that compare 
the output from the differential ampli?er 100 to tWo factory 
preset thresholds, and a logic device 130 Which may be either 
a programmable microprocessor/microcontroller, or a ?xed 

(hardWired) logic arrangement. The logic device 130 accepts 
outputs from tWo comparators 110, 120 and other system 
control signals. 
[0022] The primary signal is normally connected to Input 
“A” and the secondary signal is normally connected to Input 
“B.” The signals pass through their corresponding directional 
couplers 10, 20, Where a small portion of each signal is 
directed to their associated RF Detectors 60, 70 respectively, 
and then through relays 30, 50 respectively. Relay 30 contacts 
connect pins 1, 3, the primary signal further passes on to relay 
40 and through its contacts 3 and 1 to the system’s output. The 
secondary signal gets terminated on its termination device 90, 
Which could be a simple resistive termination (e.g., 75 or 50 
Ohms). The termination of the secondary signal on the 
matched terminator provides proper operating conditions for 
this input and prevents the signal from re?ecting back. If the 
signal re?ects back from a non-terminated input it may distort 
signal coupled to the RF Detector and lead to improper oper 
ating conditions for the sWitching circuitry. If both “A” and 
“B” signals are similar in RF poWer, then the DC levels (DC 
“A” and DC “B”) coming from both RF Detectors to “+” and 
“—” inputs of the Differential Ampli?er 100 Will also be 
similar, but not necessarily the same, in voltage value. The 
Differential Ampli?er 100 subtracts one DC level from 
another and a small voltage DCdif proportional to the differ 
ence in the DC levels from RF Detectors Will appear on its 
output. Because of variations in parameters of RF Detectors 
and Couplers this small DCdif voltage may be either positive 
or negative. HoWever, depending on the relative value of 
DC“A” and DC“B,” it Will not change signi?cantly if both 
input signals Will vary in amplitude and Will stay practically 
constant. DCdif voltage from the output of Differential 
Ampli?er 100 is further fed to inputs of tWo single threshold 
comparators 110 and 120 in such manner that it comes to “+” 
input of the comparator 110 and to the “—” input of compara 
tor 120. A constant voltage is applied to the “—” input of 
comparator 110 (“Lower ThresholdiLT”) and “+” input of 
comparator 120 (“Upper ThresholdiUT”). The values of 
these voltages are preset at the factory and represent a “Win 
doW” With upper and loWer limits. Normally, these values are 
chosen such that the DCdif voltage is someWhere in-betWeen 
LT and UT, preferably being an average of these tWo voltages. 
If RF Detectors 60 and 70 are logarithmic detectors then the 
LT and UT may be directly calibrated in dB and may, for 
example, be set like +0.3 V and —0.3 dB representing +/—3 dB 
aWay from DCdif. TWo comparators 110 and 120 may be 
replaced by a single “WindoW” comparator that Would accom 
plish the same task. In normal operation When both signals are 
present on both inputs “A” and “B” and DCdif stays in 
betWeen LT and UT comparator 110 Will have logic “1” at its 
output (since DCdif>LT) and comparator 120 Will also have 
logic “1” since DCdif<UP. If, for example, input “B” level 
exceeds input “A” level by more than 3 dB then DCdif Will 
decrease in value and go beloW the value of LT. This situation 
represents potential problem With the primary source con 
nected to input “A.” Comparator 110 Will change its output 
state from logic “1” to logic “0” While comparator 120 Will 
still have “1” at its output. If, for example, input “A” level 
exceeds input “B” level by more than 3 dB then DCdif Will 
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increase in value and go above the value of UT. This situation 
represents a potential problem With the secondary source 
connected to input “B.” Comparator 120 Will change its out 
put state from logic “1” to logic “0” While comparator 110 
Will still have “1” at its output. If both input levels either 
increase or decrease simultaneously by the same value, the 
value of DCdif Will stay approximately the same and stay 
Within levels of LT and UT. This condition means that it is the 
signal that is changing and not the equipment problem, Which 
Will effectively eliminate false sWitching. Both comparators 
may utiliZe hysteresis loop at their outputs and/or time delay 
to prevent “ringing” (or fast sWitching back and forth) if the 
signal hovers around the threshold. 
[0023] Logic levels from comparators 110 and 120 are fur 
ther fed into “X1” and “X2” inputs of a Logic Device 130. In 
normal operation its output “Y” is logic “0” meaning that no 
sWitching voltage is supplied to relays 30, 40 and 50 and the 
signal from input “A” (primary source) passes to the system’s 
output. A “Tum-On Reset” input R2 may be utiliZed to reset 
the logic device 130 into its “normal” state When the system 
is poWered up. Optionally, output “Y” may be made latching 
and another “Reset” input R1 may be utiliZed to manually (or 
remotely) reset the system into “normal” state after the sys 
tem had sWitched to the secondary source upon detecting a 
failure on the primary source and later the failure of the 
primary source Was repaired. 
[0024] Table 1, beloW, is the “truth table” for logic device 
130. 

Condition R2 X1 X2 Y 

Normal operation 0 1 1 0 
Possible secondary source failure 0 1 0 0 
Possible primary source failure 0 0 1 1 
No poWer 0 0 0 0 
Reset applied 1 X1 X2 0 

[0025] Another option includes the capability to sWitch 
betWeen manual/remote reset and automatic reset in Which 
case the logic device 130 Will have optionally another input 
“X3” that sets its operating mode to manual/remote reset 
When, for example, X3 level is logic “0” or automatic reset 
When its level is logic “1 .” In case ofautomatic reset, the logic 
device 130 resets itself automatically Without the necessity to 
apply any reset signals to R1 When the failure of the primary 
source is repaired (i.e. both X1 and X2 are logic “1” again). 
[0026] Optionally an additional input may be provided on 
the logic device 130 (not shoWn in the FIG. 1) to alloW manual 
sWitching from input “A” to input “B” or vice versa indepen 
dently from any fault condition on the system’s inputs 
(manual override). 
[0027] When the logic device 130 sWitches its output “Y” 
from logic “0” to logic “1” a voltage is applied to the relays 
30, 40, 50 and the system sWitches the secondary source to its 
output While terminating the primary source on its termina 
tion device 80. 
[0028] While the invention has been described With respect 
to a preferred embodiment thereof, it Will be understood by 
those skilled in the art that various changes in detail may be 
made therein Without departing from the spirit, scope, and 
teaching of the invention. 1 claim: 

1. (canceled) 
2. (canceled) 
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3. (canceled) 
4. An RF automatic-set-up redundant sensing sWitch, com 

prising: 
a ?rst signal input for a ?rst signal and a second signal input 

for a redundant second signal; 
comparator means to compare the relative strength of the 

?rst and second signals to one another; 
a signal output, the signal output outputting either the ?rst 

signal or the second signal; 
selection means to select and output either the ?rst signal or 

the second signal based on the relative strength of the 
?rst and/ or second signal to one another; 

a differential ampli?er that inputs values for the ?rst and 
second signals, and outputs a value indicating the differ 
ence betWeen the ?rst and second signal; 

a ?rst comparator that inputs the output of the differential 
ampli?er and compares it to a predetermined loWer 
threshold value, the ?rst comparator outputs a signal that 
indicates When the output of the differential ampli?er is 
above the loWer threshold value; 

a second comparator that inputs the output of the differen 
tial ampli?er and compares it to a predetermined upper 
threshold value, the second comparator outputs a signal 
that indicates When the output of the differential ampli 
?er is beloW the upper threshold value; and 

a logic circuit that inputs the output of the ?rst and second 
comparators, the logic circuit sWitches the output signal 
betWeen the ?rst signal to the second signal unless the 
differential ampli?er is beloW the loWer threshold or 
above the upper threshold; 

Whereby the sensing sWitch outputs the selected ?rst or 
second signal having the best signal strength. 

5. A sWitch, as in claim 4, Wherein: 
a ?rst RF detector that detects the strength of the ?rst signal 

and outputs the value for the ?rst signal to the differen 
tial ampli?er; and 

a second RF detector that detects the strength of the second 
signal and outputs the value for the second signal to the 
differential ampli?er. 

6. A sWitch, as in claim 4, Wherein: 
the ?rst signal is input to a ?rst relay and the second signal 

is input to a second relay; 
the ?rst relay is activated to output the ?rst signal, and the 

second relay is deactivated to prevent output of the sec 
ond signal, When the logic circuit determines that the 
?rst signal is inside the preselected WindoW; and 

the second relay is activated to output the second signal, 
and the ?rst relay is deactivated to prevent output of the 
?rst signal, When the logic circuit determines that the 
?rst signal is outside the preselected WindoW. 

7. An RF automatic-set-up redundant sensing sWitch, com 
prising; 

a ?rst signal input for a ?rst signal and a second signal input 
for a redundant second signal; 

comparator means to compare the relative strength of the 
?rst and second signals to one another; 

a signal output, the signal output outputting either the ?rst 
signal or the second signal; 

selection means to select and output either the ?rst signal or 
the second signal based on the relative strength of the 
?rst and/ or second signal to one another; 

the selection means continues to output the selected ?rst or 
second signals if both the ?rst or second signal levels 
have decreased or ceased; 
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a differential ampli?er that inputs values for the ?rst and 
second signals, and outputs a value indicating the differ 
ence betWeen the ?rst and second signal; 

a ?rst comparator that inputs the output of the differential 
ampli?er and compares it to a predetermined loWer 
threshold value, the ?rst comparator outputs a signal that 
indicates When the output of the differential ampli?er is 
above the loWer threshold value; 

a second comparator that inputs the output of the differen 
tial ampli?er and compares it to a predetermined upper 
threshold value, the second comparator outputs a signal 
that indicates When the output of the differential ampli 
?er is beloW the upper threshold value; and 

a logic circuit that inputs the output of the ?rst and second 
comparators, the logic circuit sWitches the output signal 
betWeen the ?rst signal to the second signal unless the 
differential ampli?er is beloW the loWer threshold or 
above the upper threshold; 

Whereby the sensing sWitch outputs the selected ?rst or 
second signal having the best signal strength. 

8. A sWitch, as in claim 7, Wherein: 
a ?rst RF detector that detects the strength of the ?rst signal 

and outputs the value for the ?rst signal to the differen 
tial ampli?er; and 

a second RF detector that detects the strength of the second 
signal and outputs the value for the second signal to the 
differential ampli?er. 

9. A sWitch, as in claim 7, Wherein: 
the ?rst signal is input to a ?rst relay and the second signal 

is input to a second relay; 
the ?rst relay is activated to output the ?rst signal, and the 

second relay is deactivated to prevent output of the sec 
ond signal, When the logic circuit determines that the 
?rst signal is inside the preselected WindoW; and 

the second relay is activated to output the second signal, 
and the ?rst relay is deactivated to prevent output of the 
?rst signal, When the logic circuit determines that the 
?rst signal is outside the preselected WindoW. 

10. An RF automatic-set-up redundant sensing sWitch, 
comprising: 

a ?rst signal input for a ?rst signal and a second signal input 
for a redundant second signal; 

comparator means to compare the relative strength of the 
?rst and second signals to one another; 

a signal output, the signal output outputting either the ?rst 
signal or the second signal; 

selection means to select and output either the ?rst signal or 
the second signal based on the relative strength of the 
?rst and/or second signal to one another; 
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means to determine if the difference betWeen the ?rst and 
second signals falls Within a preselected WindoW; 

means to sWitch betWeen the ?rst and second signals When 
the difference betWeen the ?rst and second signals falls 
outside of the predetermined WindoW; 

a differential ampli?er that inputs values for the ?rst and 
second signals, and outputs a value indicating the differ 
ence betWeen the ?rst and second signal; 

a ?rst comparator that inputs the output of the differential 
ampli?er and compares it to a predetermined loWer 
threshold value, the ?rst comparator outputs a signal that 
indicates When the output of the differential ampli?er is 
above the loWer threshold value; 

a second comparator that inputs the output of the differen 
tial ampli?er and compares it to a predetermined upper 
threshold value, the second comparator outputs a signal 
that indicates When the output of the differential ampli 
?er is beloW the upper threshold value; and 

a logic circuit that inputs the output of the ?rst and second 
comparators, the logic circuit sWitches the output signal 
betWeen the ?rst signal to the second signal unless the 
differential ampli?er is beloW the loWer threshold or 
above the upper threshold; 

Whereby the sensing sWitch outputs the selected ?rst or 
second signal having the best signal strength. 

11. A sWitch, as in claim 10, Wherein: 
a ?rst RF detector that detects the strength of the ?rst signal 

and outputs the value for the ?rst signal to the differen 
tial ampli?er; and 

a second RF detector that detects the strength of the second 
signal and outputs the value for the second signal to the 
differential ampli?er. 

12. A sWitch, as in claim 10, Wherein: 
the ?rst signal is input to a ?rst relay and the second signal 

is input to a second relay; 
the ?rst relay is activated to output the ?rst signal, and the 

second relay is deactivated to prevent output of the sec 
ond signal, When the logic circuit determines that the 
?rst signal is inside the preselected WindoW; and 

the second relay is activated to output the second signal, 
and the ?rst relay is deactivated to prevent output of the 
?rst signal, When the logic circuit determines that the 
?rst signal is outside the preselected WindoW. 

13. (canceled) 
14. (canceled) 


